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ABSTRACT

The purpose of this research aims to investigate the factors affecting foaming of foam glass
performed with two substances which are Potassium Carbonate and Sodium Carbonate at the same
operating period and temperature. The best foaming substance could be found out by full factorial
experiment. The study is divided into two main parts. The first one is an experiment on the appropriate
size of the glass powder then finding the factors and the finally is suitable condition for foam glass
production by response surface technique. The considered factors are the formula used in the foam glass
production, the soaking period at a specified temperature and the temperature in foam glass burning by
Minitab Program at a level of 0.05 significance. The statistical analysis shows that the appropriate size
of the glass powder is 75 microns. The recipe to produce foam glass must have Potassium Carbonate
ingredient since the substance could be disintegrated at a lower temperature compared with Sodium
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Carbonate thus better inflation could be formed. The suitable temperature period for foam glass burning
is 840°C and the soaking period at this temperature is 20 minutes.

Keywords: Foam Glass, Factorial Design
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Respondse Surface Regression: Density versus Formular, Time, Temperature.
Formular”Temperature 1 21956 21956 4.04  0.048
Time”Temperature 1 12693 2693 234 0.130

Error 81 440139 5434

Lack-of-Fit 9 180861 20096 5.58 0.000

Pure Error 72 259278 360

Total 89 14737115

Model Summary

S R-sq R-sq(adj) R-sq(pred)

73.7144 97.014 96.724 96.234

Coded Coefficients

Term Effect Coef SE Coef T-Value  P-Value VIF
Constant 14809 576 25.72 0.000
Formula 1191 596 118 5.04 0.000 57.72
Time -3.32 -1.66 9.55 -0.17 0.862 100.72
Temperature -62.64  -31.32 1.34 -23.36 0.000 417.63
Time*Time 0.722 0.361 0.165 2.19 0.031 49.00
Temperature™ Temperature .034042  0.017021 0.000785 21.68 0.000 410.63
Formula* Time -17.24 -8.62 1.90 -4.53 0.000 8.00
Formula* Temperature -0.528 -0.264 0.131 -2.01 0.048  52.72
Time* Temperature -0.02457 -0.01228 0.00804 -1.53 0.130 57.72
Regression Equation in Units

Density = 14382 + 1229 + 0.56 Time — 0.21538 Temperature + 0.00361 Time*Time + 0.000001
Temperature® Temperature — 1.724 Formula*Time — 0.00364 Formula* Temperature — 0.000008
Time* Temperature
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Response Optimization: Density
Parameter
Response  Goal Lower  Target Upper Weight Importance
Density Minimum 349.240 1568.15 1 1
Variable Ranges
Variable  Values
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Time 20
Temperature 840
Response Optimization: Density
Solution
Density  Composite
Solution Fomula Time Temperature Fit Desirability
1 1 20 840 597.666 0.796190
Multiple Response Prediction
Variable Setting
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Time 20
Temperature 840
Respons Fit SE Fit 95% CI
Density 597.67 3.62 (590.61,604.81)
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